
Repnnmd from _e Jouma/of the Amedcan Med/ca/As,_c/a//on
January 28, 1983, Volume249

Copyright 1983, American Medical Association
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• A case-control study conducted within the Breast Cancer Detection center, race(white, black,Oriental, other),
Demonstration Project allowed comparison of epidemlologic factors for age (same five-year group), time of entry
benign breast diseases (n=1,404), in sltu cancer (n:199), small (--<1 cm) (same six-month period), and length of
invasive cancer (n=210), and larger Invasive cancer (n=,788). Control continuationintheprogram.

subjects consisted of program participants who were not recommended for Home interviews were conducted by
standardly trained nurse interviewers.

breast biopsy. Relationships were similar for small and larger invasive Completed interviews were obtainedfrom
tumors, both showing associations with family history of breast cancer, age 1,552subjectswith breast cancer(86.1% of
at first live birth, history of bilateral oophorectomy, and obesity, in situ eligible subjects), 1,566 benign subjects
cancer was affected by family history and age at first childbirth but not by (85.2%), and 1_5 controls (749_%). The
oophorectomy or obesity. These findings support the notion that "minimal" subjects with breast cancer were inter-
breast cancer is indeed cancer. In addition, the results suggest that viewed at various intervals a_ter diag_o-
hormonal influences early in life may Initiate the carcinogenic process, while siL In the :nslyses, however, exposure
those that operate later may enhance the progression from in situ to Invaslve information was truncated at the time of
disease, diagnosis for cases and at the equivalent

time for controls. A number of women (60
(JAMA 1983;249:483-487) with breast cancer, 23 with benign condi-

tions, and nine controls) reported a history
of breast cancer before entering the pro-
gram and were excluded from the present

WIDESPREAD programs for the ear- SUBJECTS AND METHODS analysis. We also restricted analysis to
ly detection of breast cancer have Study subjects were selected from the white subjects (who composed 91% of the
enabled the recognition of increasing Breast Cancer Detection Demonstration entire population). The final study group
numbers of in situ and relatively Project (BCDDP), a screening program consisted of 1,362 breast cancer cases,
small invasive cancers. This has led to involving more than 280,000 women at 29 1,404 benign cases, and 1_._0 controls.
concern over whether these minimal widely dispersed centers. This program, Based on a standardized reporting sys-

cancers are biologically related to the begun in 1973 and jointly sponsored by the tern, all breast cancer cases were classified
larger tumors often detected by the American Cancer Society and the National as in situ or invasive. Standardized patho-

Cancer Institute, recruited women for a logical information was unavailable forpatient herself' and to debate over
five-year program of annual breast ex- 165 cases, and these were analyzed sepa-

appropriate management and thera- aminations by combined modalities of rately. For the invasive cases, information
py, particularly for the in situ physical examination, mammogrsphy, and on tumor length, width, and depth was
tumors. 2 In an effort to clarify the thermography. The present investigation reviewed for those mastectomy specimens
epidemiologic patterns of minimal included all cases of breast cancer diag- that allowed adequate evaluation. Invasive
breast cancer, we compared risk fac- nosed in the study population from July lesions in which each dimension was less
tors for benign conditions, in situ 1973 through May 1977. For 66 of these than or equal to 1 em were classified as
carcinomas, small invasive lesions, cases, there was some disagreement small invasive cancer, and all others as
and larger invasive carcinomas diag- regarding the diagnosis,' and these women larger invasive cancer. Those specimens

nosed within the context of a large were not approached for interview. A with inadequate information on size were
multicenter breast cancer screening sample of participants whose biopsy speci- classified as larger invasive lesions. A

mens showed benign breast disease was total of 788 breast cancer cases were
program, also chosen, as was a comparison group of classified as larger invasive cancers, 210 as

women who had neither undergone a biop- small invasive cancer, and 199 as in situ
sy nor received a recommendation for a cancer. When analyses were conducted

From _e En_ro_l ECde_o_W Branch, surgical evaluation while in the program, defining small invasive cancer as less than
NationalCancer_titute, 8ethesda,_d. These benign and control subjects were 1 cm (133 cases), the results were nearlyReprint requests to En_ronmental Epidemiok)gy
Branch, National Cancer Institute, 3C06 Landow chosen to approximate the patients with identical to those reported herein for

s_, setting, MO2O2O5(OrS_nt_). breast cancer on the following factor_ small invasive disease.
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Table1.--RelativeRisks'(95%ConfidenceIntervals)ofBreastDiseases, disease, with the proportions younger
by Family Historyof BreastCancer than 45 years of age being 10.0% and

11.9%, respectively. A larger propor-
Omm_C_m_km tion (17.1%) of the women with in

Invulve situ cancer were younger (<_45 years
: - of age) at diagnosis. Because of theseBedim(m,l,404) InSltu(n-191_ _1 cm(n-210) >1 cm(n-788)

First-de@fee 1.19 1.67 2.51 2.00 age discrepancies, all results were
relative (0.9-1.5) (1.1-2.5) (1.7-3.8) (1.S-2.S) inspected for consistency by age, and

1.so 1.s6 2.13 1._ age-adjusted RRs derived.
(0.1_.t.8) (I.1-3.1) (1.3-3.s) (1.4-2.7) A history of breast cancer in a

Sister 1.07 1.3st 2.70 2.31 first-degreerelativewas associated
(08-1.5) (O.Z-2,S) (1.7-4.4) (t.7-3.2)

with a similar and statistically signif-
"Adjustedforageatdiagnosis, icantriskforallpathologicalstages
tSa_donf_ r_n2Ocases, ofmalignancy,being1.7,2.5,and 2.0

forinsitu,smallinvasive,and larger

Table2.mRelativeRisksofBreastDiseases,byReproductiveHistory, invasive disease, respectively (Table
MenstrualFactors,andPreviousBreastDiseases 1). When investigated by type of

relationship, significant RRs of ap-
mmm_ amam=Me_ proximately twofold were associated

_m with a family history of breast cancer

. _ inmm <1 m >I am in a mother for all three categories of
(_.1,4o_ (n.,l=el (n-_lO) (_.rm malignancy. Excess risks of approxi-

s_ w_" mately 2.5-fold were associated with a
1.oo !.0o 1.0o 1.0o family history of breast cancer in a

Yea 0.97 1.00 0.74 o.e8
sister for the two forms of invasive

oocdklm_ca _ 0.8-1.2 0.5-1.8 0;5-1.I 0.7-1.3

Age atfirstlivebirth.° yr cancer and a nonsignificant RR of 1.4
<2o 1.oo 1.oo 1.0or 1.0o for in situ disease. In contrast, no
m.=4 1.o4 t.o7 1.so I._ significant risk of benign disease was
_-_ o._ 2.se t.et I._ associated with a family history of
:-an 1._ 2.se 2.1r _ breast cancer (RRffil.2 for family his-

1.11 _.s6 !.74 1._ tory in a first-degree relative).
x,_ 1.or _Oell 2.7_ _NJ A history of ever being pregnant

Age at menarche," yr
<_ 1.oo 1.0o t.0o t._ was not associated with a significant
1= t.o_ o.oT t.04 o.m reduction in risk for any form of
Is o._ oJM o._ o.__ breast cancer (Table 2). Significant
14 1.1o 1.re t.ol oJrt (P_.01)trends,however,wereseenin
>ui oJo 1.or t._ o._ all malignant categories according to
x, wmma -1.s_ as o.ll -2.rt| age at which the first child was bern,

Typeof._o_ with women having their first childmmmmmmm t.oo 1.oo t.0o t.oo
_ o._ 1.;m 1.0o o.97 afterage30yearsshowingRRs onthe

ov_ie_ o_7 o._ o._ o.ra order of 2.2 to 2.7 compared with
_zo_ breast_y" those having a child before 20 years

No 1.0O _.0O 1.0O 1.00 of age. No trend in risk of benign
Vll 1.88 2.oe 1.oe I._ diseasewas observedaccordingtoage

_ _ 1.4-2.o t.5-2.o o.7-1.e o.9.t.s at first birth.

No.of_" A significant decreasing trend int t.4a t.e_ o._ 1.ts
__2 2.32" 3.24 1.581" t.44 risk of larger invasive lesions was
x,_tm_ o.ol, s.oe_ o._ 2.12# seen with increasingages at men-

'Relative dlka adjtmt_d for age at diagnosis, arche. Women who began menstruat-
tSa_donfeverthan20cam. ing at 15 years of age or later had a
_.Nuilip4ro_8 women exck,ckld from trend. 34% lower riskthan thosewhose

§P<.Ol. menarchewas before12yearsofage.IIp<_,O01.

_R_five rMks adjusted h_" age at diagnosis and menopausal hormone use. No relationship with age at menarche
#p<.os. was seen for small invasive cancer, in

situ lesions, or benign conditions.
Among menopausal women, 27% and

Maximum likelihood techniques were statistical significancewas assessed using 17% reductions in risk of larger and
utilizedfor derivingcombinedestimates of a one-tailed linear trend test.' small invasive cancers, respectively,
relative risk (RR) and corresponding95% RESULTS were seen for women having under-confidenceintervals.' Whenthe 95%confi-
dence interval did not include unity, the A comparison of age distributions gone a bilateral oophorectomy com-
RR was consideredstatistically significant showed little difl'erence between pared with those having had a
(P<.05). For multiple levels of exposure, women with small and larger invasive natural menopause. No substantial
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Table 3.--Relative Risks" of Breast Diseases, by Weight, Height, and Ouetelet's Index Quetelet's index, a measure of obesi-
' ty. A significant linear trend in the

nm_m C._mme.Mkm risk of larger invasive disease was
Invm noted according to weight. Those

women in the highest weight categoryBamigm(n-1,404) in 8nu (n-199] "<1 am (n=_lO) >1 ©m (n=788)
Weight, kg (___-70kg) were at approximately a

<se.a _.00 t.00 t.oo 1.00 50% elevated risk compared with
se.s_s.3 t.t4 o.zo t.o4 t.tl those in the lowest category. No
63.4-70.0 1.18 0.82 ,.Or _.aa trends in risk were observed accord-
>_7o., ,.t2 t.oa _.oz 1.44 ing to weight for the other categories
x,fo¢trend 1.00 o.aa o.aa 3.,4t ofbreastdisease.The lackofaweight

Height, cm

<tsT.s t.00 1.00 t.00 _.00 or oophorectomyeffectfor in situ
_sz.5-te2.s o.r7 1.1s t.aa 1.0z diseasewas notdue tothosewomen
,e2.a-tez.s o.80 0.9, _.4t t._9 beingsomewhat youngerthan those
___tsz.s o.zz t.4, ,.s5 _._ with invasive disease, as no associa-
x._mma -t.ss t.m t.so ,.za, tions were noted for either those

Ouetelat'sindex§ youngerthan55yearsorthoseolder
<22 ,.oo t.00 ,.oo ,.00 than this. The risk of larger invasive22-23 093 0.90 0.80 1.06

cancers also rose with increasing24-25 1.14 1.10 0.73 1.11
>--_ ,.,2 o.a, o._ 1.27 heightand Quetelet'sindex,although
x,_x_ t._ -o.a2 -o.oo 2.oe, the relationshipswere weaker than

"Adiuatedforagoatd_nom, those noted for weight. No significant
?P<.o_. trends were seen according to these
$P<:.05. measures for the other types of breast
§(_ete_et'sindex: (weight(in kilograms]dividedbyheight[in centimeters]squared)X100. disease.

Riskofinsituand smallinvasive

Table 4.--Relative Risks* of Breast Diseases, by Education, Income, and Marital Status cancer increased with increasing
years of education, reaching a RR of

cmmmc_ 1.6 for those with postcollege educa-
_va,_ tion as compared with those with less

_ Jmm than a high school education (Table(n,,I,404) (n-me) <1 cm(n-210) >1 ca, (n,,71Nr)
Education. yr 4). This trend of risk was statistically

< 12 1.Gv 1.oo ,.00 t.00 significant (P<.05) for small invasive
12 o.a2 ,.at ,.or o.go disease but of borderline significance
is-re o.88 ,.sa ,._ ,.to (Pffi.07) for in situ cancer. Although a
>_tr o.re ,._t t.eo ,.,o trend(Pffi.06)was seenaccordingto
x. _n_ -o.71 1.s, 2.,st ,.so years of education for larger invasiveFamilyincome
<$,0,00o t.oo 1.oo ,.oo ,.oo cancer, this was due primarily to
S,O.00o-s,9.00o ,.3, ,.ee ,.,4 I.,2 differences between those with less
s2o.00o4_.ooo ,.04 ,.eo ,._ o.90 than a high school education and
_>sao.00o I.O2 ,._m 1.m I.o6 thosewithmore advancededucation,

_.0_ ,.44 o.ze 0._ since there was little evidence of a
x, _ _ 0._ ,._ o.z_ ,.o, trend over all of the educational cate-

Maritslstatus gories. No relation was observed_r_d ,.00 ,.oo t.oo ,.00
between years of education and risk0.99 1.ol t o.8et I.lr

Di_m_d/_lmmmd O._ O._t 1.S_t 1.00 of benign disease. Family income and
0.9_ 1.42 1.19 1.05 marital status showed no clear asso-

*Adjusted forageatdiagnolie, ciation with risk of any of the breast
t_ud o_fm,,,_,h_n20c_. conditions.
,P<.os. Risk factors were also assessed for
§Unknownaexcludedf_11trend, the 165 cases that had not been

classified as in situ or invasive at the
reductions in risk of in situ disease or invasive cancers, neither RR being time of analysis. These cases showed
benign conditions were associated significant. Multiple biopsies (two or relationships similar to those ob-
with bilateral oophorectomy, more) were related to 50% excess served for larger invasive disease,

A history of a benign breast biopsy risks, however, for both small and including significant associations
was associated with a significant larger invasive malignant neoplasms, with a family history of breast cancer
increase in risk for both in situ cancer and risks of 3.2 and 2.3 were seen for in a first-degree relative (RR.ffi2.5),
(RR=2.1) and benign disease in situ cancer and benign disease, significant linear trends according to
(RR=I.7) (Table 2). Previous biopsy respectively, age at first live birth (× for
was associated with only 10% to 20% Table 3 presents risk estimates trend=5.2_ and age at menarche
elevations in risk of small and larger according to weight, height, and (×=-2.5), and a slightly elevated risk
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for those with multiple breast biop- tive of risk for either the small or ent with that observed for the small

sies (RRffil.4). larger invasive lesions. Risk was not invasive lesions and one that may
significantly elevated for nulliparous reflect the limited number of cases

COMMENT compared with parous women. This involved. Finally, a sharp increase in
This analysis showed close simi- did not stem from lower than usual the RR of in situ disease was associ-

larity between the risk factors for risks among nulliparous women in ated with a history of multiple benign
small and larger invasive tumors, the screening program, but rather breast biopsies; this resembled the
supporting the notion that these con- from higher risks among parous pattern for benign disease more close-
ditions are biologically closely re- women, resulting from their having ly than that for either of the catego-
lated. In addition, the identified risk an older average age at first birth ries of invasive cancer.
factors and their magnitude generally compared with other populations It is noteworthy that except for a
corresponded to the well-established studied. This was evident from the prior breast biopsy, a well-estab-
epidemiology of breast cancer diag- fact that the risk of nulliparous worn- lished risk factor for benign disease)'
nosed outside of a screening context, en corresponded to that of women no associations were noted between
Both the small and larger invasive who had their first child in their late the development of benign breast dis-
tumors displayed approximately two- 20s. Women with a history of breast ease and any breast cancer risk fac-
fold excess risks associated with a biopsy also showed no significant ele- tors investigated among the very
family history of breast cancer in any ration in RR. This was similar to a large series of patients whose biopsy
first-degree relative, with slightly previous observation among BCDDP specimens were nonmalignant during
higher risks when the affected rela- participants" and probably reflects this screening program. This proba-
tive was a sister. These findings are self-selection of women who have a bly reflects the broad nature of the
similar to those found for breast history of biopsy for "low-risk" classification of benign breast dis-
cancer by a number of other investi- lesions into this screening program. A ease. Further analyses utilizing more
gators."' In addition, for both small history of multiple prior biopsies, refined pathological definitions of
and larger invasive tumors, risk however, was associated with 50% benign disease should help identify
increased in a manner traditionally excess risks of both categories of and characterize those lesions that
associated with the age at which a invasive disease, are more closely related to breast
woman has her first child.' The RRs Risk factors for in situ cancer cancer.

were on the order of 2.2 for women resembled the customary predictors Because of the virtually identical
who delayed their first birth until 30 of risk noted for invasive tumors. The profile of risk factors, the small inva-
years of age or later, as compared correspondence, however, was not as sive lesions would appear to share the
with those with a child before 20 close as that noted between the small same pathological mechanisms with
years of age. Consistent with other and larger invasive lesions. Signifi- the larger tumors. Furthermore, the
observations, 9"_°lower risks were seen cant associations of an expected mag- risk factors detected for in situ cancer
for both categories of invasive disease nitude were associated with a family support the contention that this dis-
among women who underwent bilat- history of breast cancer, particularly ease is biologically closer to invasive
eral oophorectomy. Some variation in the mother, as well as with age at breast cancer than to benign breast
between small and larger invasive first birth and level of education, disease. The few discrepancies, how-
cancer, however, was noted for age at Nulliparity acted as a risk factor in a ever, in risk factors between in situ
menarche and weight relationships, manner similar to that observed for and invasive disease suggest that the
Age at menarche was significantly invasive malignant neoplasms, with two conditions are at different stages
inversely related to risk of larger the RR for in situ disease amoflg in the process of malignant transfor-
invasive tumors, but no relationship nulliparous women corresponding to mation and are not biologically iden-
was observed with the small invasive that for women who had a first child tical. Both in situ and invasive can-
lesions. This trend, however, when in their late 20s. Unlike the observa- cers share several risk factors that
observed in other studies," has been tions for invasive disease, however, no operate early in reproductive life (his-
slight, and the number of small associations were noted with either tory of breast cancer in the mother,
invasive cases may have been in- weight or oophorectomy. It is possible parity, and age at first birth), where-
sufficient to detect an association, that these differences were due to as in situ disease is not affected by
In addition, weight was slightly chance because of the relatively small risk factors that operate later in life
related to risk of small invasive number of in situ compared with (oophorectomy, obesity). This may
lesions, showing a pattern inter- invasive cases. It did not appear, indicate that early risk factors are
mediate to that observed for in situ however, as though the differences associated with the initiation and
cancer and larger invasive cancer, resulted from variations in age distri- promotion of the carcinogenic pro-
This latter finding is consistent with butions, as examination of age-specif- cess, while the hormonal influences of
the relationship to obesity observed ic risks did not alter interpretations, oophorectomy and obesity operate to
elsewhere, primarily among postmen- Although based on small numbers, inhibit or enhance the progression to
opausal womenJ TM there was no increased risk of in situ invasive disease. For now, this must

Two risk factors traditionally noted cancer with a history of breast cancer remain speculative, since other expla-
for breast cancer, nulliparity and a in a sister. In addition, lower RRs nations are possible. For example, the
history of surgically confirmed be- were not seen for those with older increased risk for larger invasive
nign breast disease, were not predic- ages at menarche, a finding consist- lesions among obese women may
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* reflect an inability in heavier women who would benefit most from screen- patients and encouraging their participation.

to detect breast cancer at early ing programs. George Foradori, PhD, Oswald DeLisser, PhD,
and Najma Khalid, MBA, of the Data Manage-

stages. By continued study of this meat and Analysis Center selected study sub-
screening population and enhance- This study was supported in part by the jects and provided data tapes for this analysis.

Division of Resources, Centers and Community Corinne Kyle, MA, of Total Research Corpora-
meat of numbers of incident cancers, Activities, National Cancer Institute, under the tion directed the conduct of the home interviews.
it should be possible to distinguish direction of Richard Costlow, PhD, Robert Bow- Ann Dudgeon, PhD, and Kandy Klumpf of ORI

set, PhD, and Vicki Goforth. aided in computer analysis, and Angel Taylor
between alternative explanations and The directors and coordinators at the 28 helped prepare the manuscript.
to clarify the risk profile of women participating centers assisted in distinguishing
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